Postoperative bile leakage leading to internal and external fistulas is an infrequent but serious complication of biliary tract surgery.' 2 It is usually the result of inadvertent surgical damage to the bile duct, inadequate closure of the cystic stump, leakage from the gall bladder bed, or leakage from the T tube site. There is often distal obstruction of the common bile duct because of residual stones or strictures. These patients present soon after surgery with external biliary drainage3'4 or an internal biliary-peritoneal leakage, resulting in biloma, peritonitis, or abscess formation. 3 In the past this complication has been treated by surgical repair,'56 but lately non-operative methods of improving biliary drainage have also been investigated.7"'3 This study gives a detailed analysis of the endoscopic management (sphincterotomy, stone extraction, and endoprosthesis placement) and long term follow up in a consecutive series of patients.
Methods
Between 1982 and 1990, 55 patients were referred for endoscopic assessment of postoperative bile leaks and fistulas; there were 28 women and 27 men with a mean age of 55 years (range common bile duct (CBD) exploration (n= 13), CBD exploration with abscess drainage (n= 1), cholecystostomy with stone extraction (n= 1), duodenopancreatectomy (n= 1), partial gastrectomy (n= 1), right hemihepatectomy (n= 2), and explorative laparotomy (n= 1). Damage to the extrahepatic bile ducts was noted during operation in 10 patients; local repair was performed in three patients, end to end anastomosis in two, and in the remaining five the torn cystic duct was irretrievable. T tubes were used in 17 patients, resulting in dislodgement in four and perforation of the distal CBD in one. Two patients had undergone prior endoscopic sphincterotomy.
The patients presented with a biliarycutaneous fistula (n=27), peritonitis (n=10), recurrent intra-abdominal abscess formation (n=5), progressive jaundice (n=7), cholangitis (n= 5), or pancreatitis (n= 1). In 20 patients, bile was flowing through a sump drain, in five through a T tube drain or T tube drain tract, and in two through the abdominal wound. The quantity of bile leakage ranged from 100 to 800 ml/day.
The mean interval between the initial surgery and presentation with complications was 37 days (range 5-292 Two of 32 patients with bile leakage from the cystic duct stump had a poor result. An 81 year old man had an aortic graft inserted because of a bleeding aneurysm four days after cholecystectomy and choledochotomy and bile leaked through the T tube tract after surgery. During ERCP, cystic duct stump leakage and a distal CBD stenosis were visualised (Fig 1) . An endoprosthesis was inserted but the patient died of cardiac failure five days after the endoscopic prmcedure. Autopsy showed carcinoma of the pancreatic head. The other patient was referred three weeks after cholecystectomy with severe septic shock because of bile leakage from the cystic duct stump. Despite placement of an endoprosthesis and subsequently a nasobiliary tube, the patient died of multiple organ failure.
In seven patients treated with a standard sphincterotomy and nine with additional stone extraction, all fistulas closed within one week of endoscopic intervention (Fig 2) . Thirteen patients treated with an endoprosthesis showed fistula closure 2-25 days (median 10 days) after insertion. Gall stone extraction was performed concurrently in three patients. A short period of nasobiliary drainage stopped the bile leakage in After bile leakage from the CBD, four patients had an excellent result after sphincterotomy, stone extraction, or stent placement (Fig 3) . Two patients had a poor result: one patient presented with sepsis after cholecystectomy and CBD exploration and died of cardiac failure despite endoprostheses and subsequent nasobiliary tube placement (Fig 4) . The other patient developed gangrene of the cystic stump after the initial surgery. At further laparotomy one week later, multiple areas of necrosis were visible. Sphincterotomy, further stone extraction, and endoprosthesis placement were performed, but the patient eventually died of septic complications. Bile leakage from the common hepatic duct occurred in five patients. Four were treated with endoprostheses because of a stricture, and leakage stopped within one week. One patient presented with continuing sepsis six weeks after cholecystectomy and further laparotomy. An ERCP showed residual stones and an internal fistula. Extraction was performed but the patient died of multiple organ failure after five further surgical interventions.
In two patients leakage from a hepatic radical was successfully treated by standard sphincterotomy. A benign stricture necessitated endoprostheses placement in two other patients.
In one patient external bile leakage occurred after radical resection of a papillary carcinoma by duodenopancreatectomy. Cholangiography showed a fistula at the site of the hepaticojejunostomy but this closed four days after endoprosthesis placement.
ENDOPROSTHESIS
All 16 patients with benign postoperative biliary strictures and concomitant biliary fistulas were treated according to the following protocol: initial placement of one and if possible two 10 FG stents, with elective exchange every three months for one year to avoid clogging induced cholangitis. The stricture was considered to be sufficiently dilated after successful passage of a 1 cm balloon or because rapid emptying of the intrahepatic biliary tree was seen on fluoroscopy. Despite placement ofan endoprosthesis, the patient died of continuing sepsis.
In 13 patients the stents were removed after a mean period of 297 days (range 91-725) and the bile duct remained patent in all but one. This mentally retarded patient developed recurrent cholangitis after definitive stent removal. After replacement of two endoprostheses his clinical condition remained excellent.
The five patients treated with an endoprosthesis without concomitant stricture had their stent removed after a median period of 40 days (range 9-475). The indication for removal was clinical and radiological resolution of bile leakage.
COMPLICATIONS
No early complications related to the sphincter- 
